Introduction
WEST (Tungsten (W) Environment in Steady-state Tokamak) will start operating in 2016 as a test bed for ITER divertor components in long pulse operation. In this context, radiative cooling of heavy impurities like tungsten (W) sputtered from Plasma Facing Components (PFC) into the plasma core is a critical issue for the plasma performances and stability.
Indeed, even small W concentrations such as 3. Finally, work is ongoing to apply the synthetic diagnostic on WEST cases with W impurities.
A simple model of GEM response to SXR radiation
The GEM diagnostic is structured as follows.
Photoionization occurring for each detected X-ray photon in the GEM gas mixture Ar-CO 2 (70-30%)
produces an electron cloud in the conversion chamber.
This electron cloud drifts and diffuses in the gas toward the anode due to electric fields , , ⃗⃗⃗⃗⃗⃗⃗⃗⃗ of a few kV/cm, see The electric field ~ 50-100 kV/cm in GEM holes of r 1 -r 0 ~ 50µm is high enough, see Fig.4 , to trigger electron avalanches by collision with gas atoms: 
where ̅ > 1 is the amplification factor, α is the first Townsend coefficient and ̅ ~ 10 2 -10 4 is the average gain. The associated relative standard deviation is determined by: that the deflection of electron trajectories (so called the Lorentz angle) due to the ExB drift should not exceed ~5° in the worst case, well below the deflection limit of 1 pixel (~10°).
Furthermore, an additional µ-metal shielding will decrease the magnetic field below 0.1 T to avoid any perturbative effect on the GEM.
Tests with a Fe 55 radioactive source
The synthetic diagnostic is applied to a radioactive Fe 55 source (5.9 keV) with a 2D square GEM. Fig.5 shows the results of the simulation, including the charge spatial distribution on the GEM anode (left) and the Fe 55 spectrum acquired by the GEM (right) with its Argon Two Fe 55 sources will be implemented in WEST SXR cameras in order to allow an in situ spectral calibration of the GEM before and after every plasma discharge.
Perspectives for tungsten monitoring on WEST
WEST will be the first tokamak to use the GEM technology as SXR diagnostic for plasma tomography, using a Minimum Fisher algorithm 
